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Description 

[0001] This invention relates to a cordieiite honey- 
comb structural body which is usable In a filter for catch- 
ing particulates emitted from a diesel engine. This in- 5 
vention also relates to a method of manufacturing such 
a cordierite honeycomb structural body. 
[0002] Some filters for catching particulates emitted 
from diesel engines use cordierite honeycomb structural 
bodies. 

[0003] As shown in Figs. 1 and 2, a prior-art honey- 
comb structure body 90 has a cylindrical shape. The pri- 
or-art honeycomb structural body 90 is formed with a lot 
of axially-extending inlet passages 2 and outlet passag- 
es 3. 

[0004] As shown in Figs. 1 and 2, upstream ends of 
the inlet passages 2 are open to introduce engine ex- 
haust gas thereinto. On the other hand, downstream 
ends of the inlet passages 2 are blocked or closed by 
choking members 42. Upstream ends of the outlet pas- 
sages 3 are blocked or closed by choking members 43 
while downstream ends thereof are open. As shown in 
Figs. 1 and 2, the inlet passages 2 and the outlet pas- 
sages 3 alternate with each other in a chequered pattern 
along a vertical direction and a horizontal direction. 
[0005] Partition walls 5 defining the inlet passages 2 
and the outlet passages 3 are porous. Thus, the partition 
walls 5 have a lot of pores. 

[0006] A filter using the prior-art honeycomb structural 
body 90 catches particulates as follows. With reference 
to Fig. 2, engine exhaust gas containing particulates en- 
ters the inlet passages 2. Then, the engine exhaust gas 
moves from the inlet passages 2 to the outlet passages 
through pores in the partition walls 5 since the down- 
stream ends of the inlet passages 2 are closed. At this 
time, the partition walls 5 catch particulates, and thereby 
cleans the engine exhaust gas. Subsequently, the 
cleaned engine exhaust gas flows along the outlet pas- 
sages 3 before exiting from the downstream ends there- 
of. . 

[0007] It is desirable that such a filter using a honey- 
comb structural body meets three important require- 
ments, that is, a requirement for a high efficiency of 
catch of particulates (a high filtration efficiency), a re- 
quirement for a low pressure loss, and a requirement for 
a low coefficient of thermal expansion. 
[0008] Japanese published unexamined patent appli- 
cation 5-254958 corresponding to United States Patent 
5,258,150 discloses a cordierite honeycomb body hav- 
ing a coefficient of thermal expansion of no greater than 
about 4 X 10-7/oc from about 25** C to about 800° C, 
and a total porosity of greater than about 42%. 
[0009] The cordierite honeycomb body in Japanese 
application 5-254958 has a low coefficient of thermal ex- 
pansion. Accordingly, the cordierite honeycomb body in 
Japanese application 5-254958 is hardly damaged by 
thermal expansion. The cordierite honeycomb body in 
Japanese application 5-254958 has a high filtration ef- 



ficiency. However, it appears that the cordierite honey- 
comb body in Japanese application 5-254958 has a low 
porosity. The low porosity causes a great pressure loss. 
[0010] None of other prior-art honeycomb structural 
bodies meets all the previously-indicated three require- 
ments. Specifically, the other prior-art honeycomb struc- 
tural bodies meet two of the three requirements but de 
not meet the remaining requirement. 
[001 1] DE-A-3 541 372 also describes the fabrication 
of a honeycomb cordierite structural body from talc, Al 
(0H)3 and silica. 

[0012] This invention has been carried out in view of 
such a problem in the prior-art honeycomb structural 
bodies. It is a first object of this invention to provide a 
honeycomb structural body which has a high filtration 
efficiency, a low pressure loss, and a low thermal ex- 
pansion coefficient. It is a second object of this invention 
to provide a method of manufacturing such a honey- 
comb structural body. 

[001 3] A first aspect of this invention provides a hon- 
eycomb structural body having cordierite as a main 
component, the cordierite having a chemical composi- 
tion including 45-55% SiOj, 33-42% AlgOg, and 12-18% 
MgO by weight, the honeycomb structural body having 
a thermal expansion coefficient equal to or less than 0.3 
X 10-6/°C from 25° C to 800° C, the honeycomb struc- 
tural body having a porosity of 55-80%, the honeycomb 
structural body having a mean pore diameter of 25-40 
|j,m, the honeycomb structural body including partition 
walls, wherein pores at surfaces of the partition walls 
include small pores having diameters of 5-40 ^m and 
large pores having diameters of 40-100 |im, and where- 
in the number of the small pores equals five to forty times 
that of the large pores. 

[0014] It is more preferable that the porosity is In the 
range of 62-75%. The above structural body should be 
made by using aluminium hydroxide containing small 
grains and large grains meeting the conditions specified 
in claim 1 and tatcfulfiling also the requirements defined 
in claim 1. 

[0015] A second aspect of this invention provides a 
method of manufacturing a honeycomb structural body 
having cordierite as a main component, the cordierite 
having a chemical composition including 45-55% Si02, 
33-42% AI2O3, and 12-18% MgO by weight, the honey- 
comb structural body having a thermal expansion coef- 
ficient equal to or less than 0.3 x ^0'^f°C from 25° C to 
800* C, the honeycomb structural body having a poros- 
ity of 55-80%, the honeycomb structural body having a 
mean pore diameter of 25-40 p.m, the honeycomb struc- 
tural body including partition walls, wherein pores at sur- 
faces of the partition walls include small pores having 
diameters of 5-40 ^m and large pores having diameters 
of 40-100 Jim, and wherein the number of the small 
pores equals five to forty times that of the large pores, 
the method comprising the steps of preparing talc con- 
taining 0.1-0.6% Fe203 and 0.35% or less (CaO + Na20 
+ K2O) by weight; preparing aluminum hydroxide con- 
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taining small grains having diameters of 0.5-3 ^m and 
large grains having diameters of 5-15 ^im, the small 
grains and the large grains occupying 50-100% of all 
grains, wherein the ratio in weight% of the large grains 
to the small grains is in the range of 5/95 to 50/50; pre- 
paring fused silica containing 0.01% or less (Na20 + 
K2O) by weight, and having a mean grain diameter of 
30-1 00 ^im; using the talc, the aluminum hydroxide, and 
the fused silica as at least part of raw materials, and 
mixing the talc, the aluminum hydroxide, and the fused 
silica into a first mixture; adding at least one of organic 
blowing agent and combustible substance to the first 
mixture, the organic blowing agent starting to foam at 
100° C or lower, the combustible substance starting to 
burn at lower than a sintering temperature, wherein the 
amount of added one of the organic blowing agent and 
the combustible substance is equal to 5-50 weight% 
with respect to the raw materials; kneading and mixing 
the first mixture and at least one of the organic blowing 
agent and combustible substance into a second mix- 
ture; making the second mixture into a honeycomb 
shape; and sintering the second mixture in the honey- 
comb shape. 

[0016] It is more preferable that the raw materials con- 
tain 0.7% or less Fe203 by weight. 
[001 7] It is more preferable that the combustible sub- 
stance includes carbon. 

[0018] It is more preferable that the talc, the aluminum 
hydroxide, and the fused silica occupy 80 welght% or 
more of the raw materials. 

[001 9] The ratio in weight% of the large grains to the 
small grains in the aluminum hydroxide is in the range 
of .5/95 to 50/50. 

[0020] It is more preferable to further comprise the 
step of drying the second mixture in the honeycomb 
shape. 

[0021] Fig. 1 is a front view of a prior-art honeycomb 
structural body. 

[0022] Fig. 2 is a sectional view taken along the line 

A-A in Fig. 1. 

[0023] Fig. 3 is a diagram of a distribution of grains in 
aluminum hydroxide. 

[0024] Fig. 4 Is a diagram of the relation between 

mean pore diameter and porosity. 
[0025] Fig. 5 is a diagram of the relation between pore 
diameter and cumulative pore volume. 
[0026] Fig. 6 is a diagram of pressure losses provided 
by samples of honeycomb structural bodies. 
[0027] Basic embodiments of this invention will be de- 
scribed hereinafter. A basic embodiment of this inven- 
tion is directed to a honeycomb structural body having 
cordierite as a main component, the cordierite having a 
chemical composition including 45-55% Si02, 33-42% 
AI2O3, and 12-18% MgO by weight, the honeycomb 
structural body having a thermal expansion coefficient 
equal to or less than 0.3 x ^0-^/°C from 25° C to 800° 
C, the honeycomb structural body having a porosity of 
55-80%. the honeycomb structural body having a mean 



pore diameter of 25-40 nm, the honeycomb structural 
body including partition walls, wherein pores at surfaces 
of the partition walls include small pores having diame- 
ters of 5-40 ^im and large pores having diameters of 

5 40-1 00 ^m, and wherein the number of the small pores 
equals five to forty times that of the large pores. 
[0028] The honeycomb structural body of the embod- 
iment of this invention features that its thermal expan- 
sion coefficient is equal to or less than 0.3 x lO'^/X 

10 from 25° C to 800° C, and its porosity is equal to 55-80%. 
The honeycomb structural body of the embodiment of 
this invention also features that its mean pore diameter 
is equal to 25-40 ^m, and the number of the smalt pores 
equals five to forty times that of the large pores. 

15 [0029] When the thermal expansion coefficient ex- 
ceeds 0.3 X 10-6/°C from 25° C to 800° C, the heat re- 
sisting property of the honeycomb structural body tends 
to be poor. 

[0030] When the porosity is smaller than 55%. a pres- 

20 sure loss provided by the honeycomb structural body 
tends to be high. It is preferable that the porosity is equal 
to or higher than 62%. When the porosity exceeds 80%, 
the filtration efficiency of the honeycomb structural body 
tends to be low. It is preferable that the porosity is equal 

25 to or less than 75%. 

[0031] Regarding the pores at the surfaces of the par- 
tition walls, in the case where the number of the small 
pores is less than five times that of the large pores, the 
filtration efficiency tends to be low at an initial stage of 

30 a filtering process. In the case where the number of the 
small pores is greater than forty times that of the large 
pores, the filtration efficiency tends to be low and the 
product strength tends to be low. 
[0032] The honeycomb structural body of the embod- 

35 iment of this invention may be in the form of a cylinder 
having a plurality of axially-extending passages for in- 
troducing and discharging exhaust gas. The passages 
are defined by partition walls. Alternatively, the honey- 
comb structural body may be in the form of a rectangular 

40 parallelepiped, or may be in another shape. It is prefer- 
able that the passages have a quadrilateral cross-sec- 
tion. The passages may have a hexagonal cross-sec- 
tion, a triangular cross-section, or another cross-sec- 
tion. 

45 [0033] Another basic embodiment of this invention is 
directed to a method of manufacturing a honeycomb 
structural body having cordierite as a main component, 
the cordierite having a chemical composition including 
45-55% Si02. 33-42% AI2O3, and 12-18% MgO by 

50 weight, the honeycomb structural body having a thermal 
expansion coefficient equal to or less than 0.3 x 10-®/ 
°C from 25° C to 800° C, the honeycomb structural body 
having a porosity of 55-80%, the honeycomb stmctural 
body having a mean pore diameter of 25-40 ^m, the 

55 honeycomb structural body including partition walls, 
wherein pores at surfaces of the partition walls include 
small pores having diameters of 5-40 |im and large 
pores having diameters of 40-100 ^im, and wherein the 
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number of the small pores equals five to forty times that 
of the large pores, the method comprising the steps of 
preparing talc containing 0.1-0.6% Fe203 and 0.35% or 
less (CaO + Na20 + K2O) by weight; preparing alumi- 
num hydroxide containing small grains having diame- 5 
ters of 0.5-3 ^im and large grains having diameters of 
5-1 5 ^m, the small grains and the large grains occupying 
50-100% of all grains, wherein the ratio in weight% of 
the large grains to the small grains is in the range of 5/95 
to 95/5; preparing fused silica containing 0.01 % or less 10 
(Na20 + K2O) by weight, and having a mean grain di- 
ameter of 30-100 ^im; using the talc, the aluminum hy- 
droxide, and the fused silica as at least part of raw ma- 
terials, and mixing the talc, the aluminum hydroxide, and 
the fused silica into a first mixture; adding at least one is 
of organic blowing agent and combustible substance to 
the first mixture, the organic blowing agent starting to 
foam at 100° C or lower, the combustible substance 
starting to burn at lower than a sintering temperature, 
wherein the amount of added one of the organic blowing 20 
agent and the combustible substance is equal to 5-50 
weight% with respect to the raw materials; kneading and 
mixing the first mixture and at least one of the organic 
blowing agent and combustible substance into a second 
mixture; making the second mixture into a honeycomb 25 
shape; drying the second mixture in the honeycomb 
shape; and sintering the second mixture in the honey- 
comb shape. 

[0034] The method according to the embodiment of 
this invention features that the talc, the aluminum hy- 30 
droxide, and the fused silica are used as raw materials, 
it is preferable that neither clay (for example, kaolin) nor 
alumina is positively used as raw material. The method 
according to the embodiment of this invention features 
that at least one of organic blowing agent and combus- 35 
tible substance is added to the raw materials. 
[0035] When the Fe203 content of the talc is less than 
0.1 weight%, the range of sintering temperatures to pro- 
vide low thermal expansion coefficients tends to be nar- 
row. When the Fe203 content of the talc exceeds 0.6 ^0 
welght%. the thermal expansion coefficient tends to be 
great and the firing-based densification is promoted. Ac- 
cordingly, in this case, It is difficult to provide a high po- 
rosity. 

[0036] When the (CaO + Na20 + K2O) content of the ^5 
talc exceeds 0.35 weight%, the thermal expansion co- 
efficient tends to be high. 

[0037] As previously described, the aluminum hy- 
droxide contains small grains having diameters of 0.5-3 
|im and large grains having diameters of 5-15 ^.m. The so 
method according to the embodiment of this invention 
features that the small grains and the large grains oc- 
cupy 50-100% of all grains. In the case where the small 
grains and the large grains occupy less than 50% of all 
grains, it tends to be difficult to provide a desired porosity 55 
and a desired thermal expansion coefficient. 
[0038] In the method according to the embodiment of 
this invention, the aluminum hydroxide may have a grain 



distribution as shown in Fig. 3. With reference to Fig. 3, 
the total number of small grains having diameters of 
0.5-3 \im and large grains having diameters of 5-15 |im 
is greater than the total number of grains having other 
diameters. 

[0039] Regarding the aluminum hydroxide, when the 
ratio in weight% of the large grains to the small grains 
is less than 5/95, the reactivity, tends to be low and the 
thermal expansion coefficient tends to be great. It is 
preferable that the ratio in weight% of the large grains 
to the small grains is equal to 50/50 or less. When the 
ratio in weight% of the large grains to the small grains 
exceeds 95/5, it tends to be difficult to provide great pore, 
volumes. The ratio in weight% of the large grains to the 
small grains id in the range of 5/95 to 50/50. 
[0040] Regarding the fused silica, when its mean 
grain diameter is smaller than 30 ^m, the total number 
of large pores tends to be small at the surfaces of the 
partition walls. When its mean grain diameter exceeds 
100 ^im, the strength of the honeycomb structural body 
tends to be low. 

[0041] As previously described, at least one of organ- 
ic blowing agent and combustible substance is added 
to the first mixture of the raw materials. The organic 
blowing agent is of the type starting to foam at 100° C 
or lower. The comt)ustlble substance is of the type start- 
ing to burn at lower than a sintering temperature. The 
amount of added one of the organic blowing agent and 
the combustible substance is equal to 5-50 weight% 
with respect to the raw materials. When the amount of 
added one of the organic blowing agent and the com- 
bustible substance is smaller than 5 weight%, the mean 
pore diameter tends to be excessively smalt. When the 
amount of added one of the organic blowing agent and 
the combustible substance is greater than 50 weight%, 
the mean pore diameter tends to be excessively great. 
[0042] The organic blowing agent may use "Maikuro- 
suhuuea" produced by Japanese maker "Matsumoto 
Ushi-Seiyaku". To enable the blowing agent to foam dur- 
ing the drying step, it is preferable to select the organic 
blowing agent from among the types starting to foam at 
100° C or lower in correspondence with a heating tem- 
perature which occurs during the drying step. 
[0043] In the method according to the embodiment of 
this invention, the combustible substance may use car- 
bon. 

[0044] In the method according to the embodiment of 
this invention, the step of making the second mixture 
into a honeycomb shape may be implemented by add- 
ing water (or other substance) to the raw materials, 
kneading and mixing the water and the raw materials, 
and extruding the resultant mixture. In this case, the re- 
sultant mixture is extruded into a honeycomb shape and 
is then cut to form a honeycomb structural body having 
a desired size. 

[0045] It is preferable to dry the honeycomb structural 
body to evaporate the water therefrom. The drying step 
may be implemented by heating the honeycomb struc- 
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tural body at a temperature of, for example, about 
80-1 00° C. It is preferable to suitably set the length of a 
time for which the honeycomb structural body remains 
heated. 

[0046] It is preferable to implement the sintering at a 
temperature of. for example. 1,300-1,500° C for 5-20 
hours. It is preferable to set the sintering temperature in 
view of the size of the honeycomb structural body. It is 
preferable to set the time length of the continuation of 
the sintering in view of the size of the honeycomb struc- 
tural body. 

[0047] The drying step and the sintering step may be 
separate steps. Alternatively, the drying step and the 
sintering step may be combined into a process during 
which the heating temperature is continuously changed 
from the drying temperature to the sintering tempera- 
ture. 

[0048] It is preferable that the Fe203 content of the 
raw materials is equal to or less than 0.7 weight%. In 
the case where the Fe203 content of the raw materials 
exceeds 0.7 weight% while the Fe203 content of the talc 
is in the range of 0.1-0.6 weight%, the thermal expan- 
sion coefficient tends to be great. 
[0049] It is preferable that the talc, the aluminum hy- 
droxide, and the fused silica occupy 80 weight% or more 
of the raw materials. When clay (for example, kaolin) 
and alumina occupy more than 20 weight% of the raw 
materials, it tens to be difficult to provide a high porosity. 
[0050] As previously described, the honeycomb 
structural body of the embodiment of this invention has 
a thermal expansion coefficient equal to or less than 0.3 
X 10-6/°C from 25° C to 800° C. Accordingly, the hon- 
eycomb structural body is excellent in heat resisting 
property. The honeycomb structural body does not 
break even when being repetitively exposed to a rapid 
temperature variation. 

[0051 ] The honeycomb structural body of the embod- 
iment of this invention has a porosity of 55-80% and a 
mean pore diameter of 25-40 |xm. In the honeycomb 
structural body of the embodiment of this invention, the 
number of the small pores equals five to forty times that 
of the large pores. Accordingly, the honeycomb struc- 
tural body has a high filtration efficiency and provides 
only a low pressure loss. 

[0052] Generally, a high porosity and a large mean 
pore diameter are advantageous in attaining a low pres- 
sure loss. The honeycomb structural body of the em- 
bodiment of this invention has both a high porosity and 
a large mean pore diameter. In general, as the porosity 
and the mean pore diameter are excessively increased, 
the filtration efficiency tends to be dropped. As previous- 
ly described, in the honeycomb structural body of the 
embodiment of this invention, pores at surfaces of the 
partition walls include small pores having diameters of 
5-40 fim and large pores having diameters of 40-100 
^im. The ratio in number between the small pores and 
the large pores is limited to within a given range. Ac- 
cordingly, the honeycomb structural body of the embod- 



iment of this invention has a high filtration efficiency al- 
though its porosity is high and its mean pore diameter 
is large. 

[0053] As previously described, the honeycomb 
5 structural body of the embodiment of this invention has 
a high filtration efficiency, a low pressure loss, and a low 
thermal expansion coefficient. 

[0054] In the method according to the embodiment of 
this invention, the talc, the aluminum hydroxide, and the 

10 fused silica are used as raw materials. Neither clay (for 
example, kaolin) nor alumina is positively added to the 
raw materials. It should be noted that clay (for example, 
kaolin) or alumina causes a framework of a honeycomb 
structural body which has only a small number of pores. 

15 In the method according to the embodiment of this in- 
vention, the fused silica and the aluminum hydroxide 
cause a framework of a honeycomb structural body 
which is more porous. 

[0055] The use of the aluminum hydroxide causes the 

20 fact that water of hydration evaporates therefrom and 
hence many pores occur. The fused silica decomposes 
during the sintering process, and thus exhibits a volume 
reduction. The volume reduction causes may pores. 
Therefore, the method according to the embodiment of 

25 this Invention causes a higher porosity. 

[0056] The small grains in the aluminum hydroxide 
mainly cause pores having diameters of 0.3-0.7 ^m 
while the large grains therein mainly cause pores having 
diameters of 3-7 iiim. The generated pores can be con- 

30 trolled by suitably setting the ratio in weight% of the large 
grains to the small grains in the range of 5/95 to 95/5. 
[0057] In the method according to the embodiment of 
this invention, at least one of organic blowing agent and 
combustible substance is added to the raw materials. It 

35 is preferable that the amount of added one of the organic 
blowing agent and the combustible substance is equal 
to 5-50 weight% with respect to the raw materials. The 
mean pore diameter in the honeycomb structural body 
can be controlled by adjusting the the amount of added 

40 one of the organic blowing agent and the combustible 
substance. Accordingly, it is possible to optimize the 
mean pore diameter. 

[0058] In the method according to the embodiment of 

this invention, the Fe203 content of the talc is in the 
45 range of 0.1-0.6 weight%. In addition, the (CaO + Na20, 
+ K2O) content of the talc is 0.35 weight% or less. The 
(Na20 + K2O) content of the fused silica is 0.01 weight% 
or less. Therefore, the thermal expansion coefficient of 
the honeycomb structural body can be equal to a very 
50 small value. Furthermore, it is possible to attain a higher 
porosity. 

[0059] A specific embodiment of this invention will be 
described hereinafter. A honeycomb stmctural body ac- 
cording to an embodiment of this invention may be sim- 
55 liar in mechanical structure to the prior-art honeycomb 
structural body in Figs. 1 and 2. The honeycomb struc- 
tural body contains cordierite as a main component. The 
cordierite has a chemical composition such that Si02 
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corresponds to 45-55 weight%; AI2O3 corresponds to 
33-42 welght%; and MgO corresponds to 12-18 
weight%. The honeycomb structural body has a thermal 
expansion coefficient of no greater than 0.3 x 10-6rc 
fi^om 25° C to 800° C, and a porosity of 55-80%. A mean . 5 
dlameter^of pores in the honeycomb structural body is 
in the range of 25-40 ^m. Pores at surfaces of partition 
walls In the honeycomb structural body are classified in- 
to small pores having diameters of 5-40 ^m and large 
pores having diameters of 40-100 ^im. The number of fo 
the small pores equals five to forty times the number of 
the large pores. 

[0060] Ten samples of the honeycomb structural body 
were fabricated El . E2, E3, E4, E5, E6, E7, E8, E9, and 
E10. Inventive samples falling within the ambit claim 1 15 
are samples El , E2, E7 and E8. Five samples of a ref- 
erence honeycomb structural body were fabricated as 
comparative samples C1, C2, C3, C4. and C5. Meas- 
urement was made as to a thermal expansion coeffi- 
cient, a porosity, and a mean pore diameter of each of 20 
the inventive samples E1-E10 and the comparative 
samples C1-C5. Investigations were made as to a heat 
resisting property, a filtration efficiency, and a pressure 
loss of each of the inventive samples E1-E10 and the 
comparative samples C1-C5. 25 
[0061] The inventive sample E1 was fabricated as fol- 
lows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 18% fused 
silica "A", and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 30 
minum hydroxide "A" and 50% large-grain aluminum hy- 
droxide ''B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 35 
blowing agent and the carbon. in the additive materials 
were 2 weight% and 20 weight% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were mixed with each other. A suitable amount 
of water was added to the mixture of the raw materials 
and the additive materials. The water-added mixture of 
the raw materials and the additive materials was knead- 
ed so that the raw materials, the additive materials, and 
water were mixed with each other. The resultant mixture 
of the raw materials, the additive materials, and water -^5 
was extruded into a honeycomb structural member by 
a honeycomb extrusion molding machine. The honey- 
comb structural member was cut into a desired length. 
The resultant honeycomb structural member was heat- 
ed and dried by an electronic oven so that 80% or more 50 
of water was evaporated therefrom. Then, the honey- 
comb structural member was continuously exposed to 
a flow of hot air for 12 hours. The hot air had a temper- 
ature of 80° C. Thus, the honeycomb structural member 
was further dried. Subsequently, the honeycomb struc- 55 
tural member was sintered or fired at a temperature of 
1 ,400° C for 20 hours. As a result, the honeycomb struc- 
tural member was made into a honeycomb structural 



body corresponding to the inventive sample El. 
[0062] The inventive sample E2 was fabricated as fol- 
lows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 1 8% fused 
silica "A", and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 95% small-grain alu- 
minum hydroxide "A" and 5% large-grain aluminum hy- 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon in the additive materials 
were 2 weight% and 20 weight% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were made into a honeycomb structural body 
corresponding to the inventive sample E2 by steps sim- 
ilar to the steps in making the inventive sample El. 
[0063] The sample E3 was fabricated as follows. Raw 
materials to form cordierite were prepared. The raw ma- 
terials consisted of 38% talc "A", 18% fused silica "A", 
and 44% aluminum hydroxide by weight. The aluminum 
hydroxide consisted of 30% small-grain aluminum hy- 
droxide "A" and 70% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 2 
weight% and 20 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 
responding to the sample E3 by steps similar to the 
steps in making the inventive sample El. 
[0064] The sample E4 was fabricated as follows. Raw 
materials to form cordierite were prepared. The raw ma- 
terials, consisted of 38% talc "A", 18% fused silica "A", 
and 44% aluminum hydroxide by weight. The aluminum 
hydroxide consisted of 5% small-grain aluminum hy- 
droxide "A" and 95% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 2 
weight% and 20 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 
responding to the sample E4 by steps similar to the 
steps in making the inventive sample El. 
[0065] The sample E5 was fabricated as follows. Raw 
materials to form cordierite were prepared. The raw ma- 
terials consisted of 38% talc "A", 18% fused silica "A", 
and 44% aluminum hydroxide by weight. The aluminum 
hydroxide consisted of 5% small-grain aluminum hy- 
droxide "A" and 95% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
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blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 5 
welght% and 20 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 5 
responding to the inventive sample E5 by steps similar 
to the steps in making the inventive sample El . 
[0066] The sample E6 was fabricated as follows. Raw 
materials to fprm cordierite were prepared. The raw ma- 
terials consisted of 38% talc "A", 18% fused silica "B", 
and 44% aluminum hydroxide by weight. The aluminum 
hydroxide consisted of 5% small-grain aluminum hy- 
droxide "A" and 95% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 10 
weight% and 40 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 
responding to the sample E6 by steps similar to the 
steps in making the inventive sample E1. 
[0067] The inventive sample E7 was fabricated as fol- 
lows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 18% fused 
silica "C, and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 
minum hydroxide "A" and 50% large-grain aluminum hy- 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon In the additive materials 
were 2 weight% and 20 weight% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were made into a honeycomb structural body 
corresponding to the inventive sample E7 by steps sim- 
ilar to the steps in making the inventive sample El . 
[0068] The inventive sample E8 was fabricated as fol- 
lows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 18% fused 
silica "C, and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 
minum hydroxide "A" and 50% large-grain aluminum hy- 45 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon in the additive materials so 
were 5 weight% and 20 weight% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were made into a honeycomb structural body 
corresponding to the inventive sample E8 by steps sim- 
ilar to the steps in making the inventive sample E1 . 55 
[0069] The sample E9 was fabricated as follows. Raw 
materials to form cordierite were prepared. The raw ma- 
terials consisted of 38% talc "A". 18% fused silica "C". 
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and 44% aluminum hydroxide by weight. The aluminum 
hydroxide consisted of 30% small-grain aluminum hy- 
droxide "A" and 70% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 2 
weight% and 20 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 
responding to the sample E9 by steps similar to the 
steps in making the inventive sample E1. 
[0070] The sample E10 was fabricated as follows. - 
Raw materials to form cordierite were prepared. The raw 
materials consisted of 38% talc "A", 18% fused silica 
"C", and 44% aluminum hydroxide by weight. The alu- 
minum hydroxide consisted of 5% small-grain aluminum 
hydroxide "A" and 95% large-grain aluminum hydroxide 
"B" by weight. Additive materials were prepared. The 
additive materials contained combustible or inflamma- 
ble substance. Specifically, the additive materials were 
blowing agent (foaming agent) and carbon. The blowing 
agent and the carbon in the additive materials were 2 
weight% and 20 weight% relative to the raw materials, 
respectively. The raw materials and the additive mate- 
rials were made into a honeycomb structural body cor- 
responding to the sample E10 by steps similar to the 
steps in making the inventive sample E1. 
[0071] The comparative sample CI was fabricated as 
follows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 39.9% talc "B", 18% 
fused silica "A", and 42.1% aluminum hydroxide by 
weight. The aluminum hydroxide consisted of 50% 
small-grain aluminum hydroxide "A" and 50% large- 
grain aluminum hydroxide "B" by weight. Additive mate- 
rials were prepared. The additive materials contained 
combustible or inflammable substance. Specifically, the 
additive materials were blowing agent (foaming agent) 
and carbon. The blowing agent and the carbon in the 
additive materials were 2 weight% and 20 weight% rel- 
ative to the raw materials, respectively. The raw mate- 
rials and the additive materials were made into a hon- 
eycomb structural body corresponding to the compara- 
tive sample CI by steps similar to the steps in making 
the inventive sample El . 

[0072] The comparative sample C2 was fabricated as 
follows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 41.6% talc "A", 13.7% 
fused silica "A", 24.5% large-grain aluminum hydroxide 
"B", 10.1% alumina, and 10.1% kaolin by weight. Addi- 
tive materials were prepared. The additive materials 
contained combustible or inflammable substance. Spe- 
cifically, the additive materials were blowing agent 
(foaming agent) and carbon. The blowing agent and the 
carbon in the additive materials were 2 weight% and 20 
weight% relative to the raw materials, respectively. The 
raw materials and the additive materials were made into 



EP 0 753 490 B1 



15 



20 



25 



30 



35 



7 



13 EP 0 753 490 B1 14 



a honeycomb structural body corresponding to the com- 
parative sample C2 by steps similar to the steps in mak- 
ing the Inventive sample El . 

[0073] The comparative sample C3 was fabricated as 
follows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 18% fused 
silica "D", and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 
minum hydroxide "A" and 50% large-grain aluminum hy- 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon in the additive materials 
were 2 weight% and 20 weight% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were made into a honeycomb structural body 
corresponding to the comparative sample C3 by steps 
similar to the steps in making the inventive sample El . 
[0074] The comparative sample C4 was fabricated as 
follows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A", 18% fused 
silica "C, and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 
minum hydroxide "A" and 50% large-grain aluminum hy- 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon in the additive materials 
were 0.2 welght% and 3 welght% relative to the raw ma- 
terials, respectively. The raw materials and the additive 
materials were made Into a honeycomb structural body 
corresponding to the comparative sample C4 by steps 
similar to the steps in making the Inventive sample El . 
[0075] The comparative sample C5 was fabricated as 
follows. Raw materials to form cordierite were prepared. 
The raw materials consisted of 38% talc "A". 18% fused 
silica "C", and 44% aluminum hydroxide by weight. The 
aluminum hydroxide consisted of 50% small-grain alu- 
minum hydroxide "A" and 50% large-grain aluminum hy- 
droxide "B" by weight. Additive materials were prepared. 
The additive materials contained combustible or inflam- 
mable substance. Specifically, the additive materials 
were blowing agent (foaming agent) and carbon. The 
blowing agent and the carbon in the additive materials 
were 1 5 weight% and 40 weight% relative to the raw 
materials, respectively. The raw materials and the addi- 
tive materials were made into a honeycomb structural 
body corresponding to the comparative sample C5 by 
steps similar to the steps in making the inventive sample 
El. 

[0076] Table 1 lists the raw materials and the additive 
materials used in making the samples E1-E10 and the 
comparative samples C1-C5. 

[0077] The raw materials and the additive materials 
used in making the inventive samples E1-E10 and the 
comparative samples C1-C5 had compositions (compo- 



nents) and other features as follows. The talc "A" con- 
tained 62.1% Si02, 31-6% MgO, 0.19% AI2O3. 0.58% 
FegOj, and 0.18% (CaO + Na20 + K2O) by weight. The 
talc "A" had a mean grain diameter of about 20 ^m. The 

5 talc "A" had an ignition toss (loss of ignition, or LOI) of 
5.24% at a temperature of 1,000° C. The talc "B" con- 
tained 62.8% Si02, 30.3% MgO, 0.12% AI2O3, 3.00% 
Fe203, and 0.09% (CaO + Na20 + K2O) by weight. The 
talc "B" had a mean grain diameter of about 20 ^m. The 

10 talc "B" had an ignition loss of 4.94% at a temperature 
of 1,000^ C. The fused silica "A" contained 99.5% SIO2, 
0.02% AI2O3. 0.04% FegOg. and 0.006% (CaO + Na20 
+ K2O) by weight. The fused silica "A" had a mean grain 
diameter of about 40 fim. The fused silica "A" had an 

15 ignition loss of 0.30% at a temperature of 1 ,000° C. The 
• fused silica "B" contained 99.5% Si02, 0.02% AI2O3, 
0.04% Fe203. and 0.006% (CaO + Na20 + K2O) by 
weight. The fused silica "B" had a mean grain diameter 
of about 30 fim. The fused silica "B" had an ignition loss 

20 of 0.30% at a temperature of 1 .000° C. The fused silica 
"C" contained 99.5% Si02, 0.02% AI2O3, 0.04% Fe203, 
and 0.006% (CaO + Na20 + K2O) by weight. The fused 
silica "C had a mean grain diameter of about 100 ^m. 
The fused silica "C" had an ignition, loss of 0.20% at a 

25 temperature of 1 ,000° C. The fused silica "D" contained 
99.5% Si02. 0.02% AI2O3, 0.04% Fe203, and 0.006% 
(CaO + Na20 + K2O) by weight. The fused silica "D" had 
a mean grain diameter of about 1 50 ^m. The fused silica 
"D" had an ignition loss of 0.20% at a temperature of 

30 1 ,000° C. The small-grain aluminum hydroxide "A" con- 
tained 0.01% Si02. 99.6% AI(0H)3, 0.01% Fe203, and 
0.36% (CaO + Na20 + K2O) by weight. The small-grain 
aluminum hydroxide "A" had a mean grain diameter of 
about 1 fim. The small-grain aluminum hydroxide "A" 

35 had an Ignition loss of 34. 1 % at a temperature of 1 ,000° 
C. The large-grain aluminum hydroxide "B" contained 
0.01% Si02. 99.8% AI(0H)3, 0.01% FozOa, and 0.16% 
(CaO + Na20 + K2O) by weight. The large-grain alumi- 
num hydroxide "B" had a mean grain diameter of about 

40 10 [im. The large-grain aluminum hydroxide "B" had an 
ignition loss of 34.2% at a temperature of 1 ,000° C. The 
alumina Qontained 0.03% Si02. 99.4% AI2O3, and 
0.09% (CaO + Na20 + K2O) by weight. The alumina had 
a mean grain diameter of about 1 |xm. The alumina had 

45 an ignition loss of 0.30% at a temperature of 1 ,000° C. 
The kaolin contained 45.1% Si02, 38.5% AI2O3, 0.34% 
Fe203, and 0.20% (CaO + Na20 + KjO) by weight. The 
kaolin had a mean grain diameter of about 10 ^m. The 
kaolin had an ignition loss of 14.1% at a temperature of 

50 1 ,000° C. The blowing agent had a mean grain diameter 
of about 15 ^m. The blowing agent had an ignition loss 
of 99.9% at a temperature of 1 ,000° C. The carbon had 
a mean grain diameter of about 50 ^m. The carbon had 
an ignition loss of 99.9% at a temperature of 1 ,000° C. 

55 [0078] Regarding the raw materials and the additive 
materials used in making the samples E1-E10 and the 
comparative samples C1-C5, Table 2 lists the compo- 
nents, the ignition losses (the losses of ignition or LOI), 
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and the mean grain diameters. 
[0079] Measurements were made as to a thermal ex- 
pansion coefficient, a porosity, and a mean pore diam- 
eter of each of the samples E1 -El 0 and the comparative 
samples C1-C5. The measurements of the thermal ex- 5 
pansion coefficients were executed by a therniodilatom- 
eter. The measurements of the porosities and the mean 
pore diameters were executed in a method of mercury 
penetration which used a porosimeter to detect pore vol- 
umes. 10 
[0080] Fig. 4 shows the measured mean pore diame- 
ters and the measured porosities of the samples E1-E1 0 
and the comparative samples C1-C5. In Fig. 4, the ab- 
scissa denotes mean pore diameter while the ordinate 
denotes porosity. In Fig. 4, the black small circles indl- 15 
cate the measured mean pore diameters and the meas- 
ured porosities of the samples E1-E10 while the white 
small circles indicate the measured mean pore diame- 
ters and the measured porosities of the comparative 
samples CI -C5. With reference to Fig. 4. all the samples 20 
E1-E10 are in a preferable range 92 of mean pore di- 
ameter and porosity. Further, some of the samples 
E1-E10 are in a most preferable range 84 of mean pore 
diameter and porosity. On the other hand, all the com- 
parative samples C1-C5 are outside the preferable 25 
range 92 of mean pore diameter and porosity. 
[0081] Evaluations were made as to a heat resisting 
property, a filtration efficiency, and a pressure loss of 
each of the samples E1-E10 and the comparative sam- 
ples CI -C5. The heat resisting property corresponds to 30 
sample's ability to endure stress caused by thermal ex- 
pansion. The heat resisting properties of the samples 
E1 -El 0 and the comparative samples C1 -C5 were eval- 
uated on the basis of the measured thermal expansion 
coefficients thereof. Regarding the heat resisting prop- 35 
erties, samples having thermal expansion coefficients 
of greater than 0.3 x ^0'^/°C were concluded to be un- 
acceptable while samples having thermal expansion co- . 
efficients equal to or smaller than 0.3 x 10-s/°C were 
concluded to be acceptable. The filtration efficiencies of ^0 
the samples E1-E10 and the comparative samples 
C1-C5 were evaluated as follows. A filter using each of 
the samples was prepared. Gas containing particulates 
was past through the filter. Measurement was made as 
to the rate of a reduction in amount of particulates which 45 
was caused by the filter. Regarding the filtration efficien- 
cies, samples corresponding to particulate reduction 
rates of greater than 80% were concluded to be accept- 
able while samples corresponding to particulate reduc- 
tion rates equal to or smaller than 80% were concluded so 
to be unacceptable. The pressure losses of the samples 
El -El 0 and the comparative samples 01-05 were eval- 
uated as follows. A filter using each of the samples was 
prepared. A diesel engine having a displacement of 
2,200 cc was prepared. The filter remained in an ex- 55 
haust passage of the diesel engine for 4 hours during 
which the engine continued to be operated at an engine 
speed of 2,000 rpm and a torque of 100 Nm. Then, a 



pressure loss provided by the filter was measured. Sam- 
ples corresponding to pressure losses of 10 KPa or less 
were concluded to be acceptable while samples coi^re- 
sponding to pressure losses of greater than 10 KPa 
were concluded to be unacceptable. 
[0082] The measured themial expansion coefficient 
of the inventive sample El was equal to 0.15 x lO-^/^'C. 
The measured porosity of the inventive sample E1 was 
equal to 58.0%. The measured mean pore diameter of 
the inventive sample El was equal to about 27.0 ^m. 
The inventive sample El was concluded to be accept- 
able in all of heat resisting property, filtration efficiency, 
and pressure loss. Thus, the inventive sample El was 
found to be eligible by synthetic judgment. 
[0083] The measured thermal expansion coefficient 
of the inventive sample E2 was equal to 0.15 x ^O^^I°C. 
The measured porosity of the inventive sample E2 was 
equal to 55.2%. The measured mean pore diameter of 
the inventive sample E2 was equal to about 25.5 ^m. 
The inventive sample E2 was concluded to be accept- 
able in all of heat resisting property, filtration efficiency, 
and pressure loss. Thus, the inventive sample E2 was 
found to be eligible by synthetic judgment. 
[0084] The measured thermal expansion coefficient 
of the sample E3 was equal to 0.16 x 10-6/°C. The 
measured porosity of the sample E3 was equal to 
62.0%. The measured mean pore diameter of the inven- 
tive sample E3 was equal to about 28.2 ^m. The sample 
E3 was concluded to be acceptable in all of heat resist- 
ing property, filtration efficiency, and pressure loss. 
Thus, the sample E3 was found to be eligible by syn- 
thetic judgment. 

[0085] The measured thermal expansion coefficient 
of the sample E4 was equal to 0.18 x lO-^/^C. The 
measured porosity of the inventive sample E4 was equal 
to 63.6%. The measured mean pore diameter of the 
sample E4 was equal to about 29.0 ^im. The sample E4 
was concluded to be acceptable in all of heat resisting 
property, filtration efficiency, and pressure loss. Thus, 
the sample E4 was found to be eligible by synthetic judg- 
ment. 

[0086] The measured thermal expansion coefficient 
of the sample E5 was equal to 0.22 x 10"®/°C. The 
measured porosity of the sample E5 was equal to 
71 .0%. The measured mean pore diameter of the inven- 
tive sample E5 was equal to about 39.6 ^im. The sample 
E5 was concluded to be acceptable in all of heat resist- 
ing property, filtration efficiency, and pressure loss. 
Thus, the sample E5 was found to be eligible by syn- 
thetic judgment. 

[0087] The measured thermal expansion coefficient 
of the sample E6 was equal to 0.23 x 10-6/°C. The 
measured porosity of the sample E6 was equal to 
80.0%. The measured mean pore diameter of the sam- 
ple E6 was equal to about 26.0 nm. The sample E6 was 
concluded to be acceptable in all of heat resisting prop- 
erty, filtration efficiency, and pressure loss. Thus, the 
sample E6 was found to be eligible by synthetic judg- 
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ment. 

[0088] The measured thermal expansion coefficient 
of the Inventive sample E7 was equal to 0.28 x lO-^/^C. 
The measured porosity of the Inventive sample E7 was 
equal to 59.5%. The measured mean pore diameter of 
the inventive sample E7 was equal to about 36.1 ^im. 
The Inventive sample E7 was concluded to be accept- 
able In all of heat resisting property, filtration efficiency, 
and pressure loss. Thus, the Inventive sample E7 was 
found to be eligible by synthetic judgment. 
[0089] The measured thermal expansion coefficient 
of the Inventive sample E8 was equal to 0.28 x 10-6/°C. 
The measured porosity of the inventive sample E8 was 
equal to 63.1%. The measured mean pore diameter of 
the inventive sample E8 was equal to about 38.1 ^m 
The inventive sample E8 was concluded to be accept- 
able In all of heat resisting property, filtration efficiency, 
and pressure loss. Thus, the inventive sample E8 was 
found to be eligible by synthetic judgment. 
[0090] The measured thermal expansion coefficient 
of the sample E9 was equal to 0.29 x 10-6/°C. The 
measured porosity of the sample E9 was equal to 
72.6%. The measured mean pore diameter of the sam- 
ple E9 was equal to about 30.1 ^im. The sample E9 was 
concluded to be acceptable in all of heat resisting prop- 
erty, filtration efficiency, and pressure loss. Thus, the 
sample E9 was found to be eligible by synthetic judg- 
ment. 

[0091] The measured thermal expansion coefficient 
of the sample E10 was equal to 0.29 x lO'^rC. The 
measured porosity of the sample E10 was equal to 
75.0%. The measured mean pore diameter of the sam- 
ple E10 was equal to about 37.5 ^m. The sample E10 
was concluded to be acceptable In all of heat resisting 
property, filtration efficiency, and pressure loss. Thus, 
the sample El 0 was found to be eligible by synthetic 
judgment. 

[0092] The measured thermal expansion coefficient 
of the comparative sample CI was equal to 0.19 x 10-^/ 
°C. The measured porosity of the comparative sample 
CI was equal to 53.9%. The measured mean pore di- 
ameter of the comparative sample CI was equal to 
about 22.2 ^m. The comparative sample C1 was con- 
cluded to be acceptable in heat resisting property and 
filtration efficiency. The comparative sample CI was 
concluded to be unacceptable in pressure loss. Thus, 
the comparative sample CI was found to be ineligible 
by synthetic judgment. 

[0093] The measured thermal expansion coefficient 
of the comparative sample C2 was equal to 0.20 x 10*^/ 
°C. The measured porosity of the comparative sample 
C2 was equal to 48.3%. The measured mean pore di- 
ameter of the comparative sample C2 was equal to 
about 21.3 |im. The comparative sample C2 was con- 
cluded to be acceptable in heat resisting property and 
filtration efficiency. The comparative sample C2 was 
concluded to be unacceptable in pressure loss. Thus, 
the comparative sample C2 was found to be ineligible 



by synthetic judgment. 

[0094] The measured thermal expansion coefficient 
of the comparative sample C3 was equal to 0.32 x 1 0"^/ 
°C. The measured porosity of the comparative sample 
5 C3 was equal to 60.6%. The measured mean pore di- 
ameter of the comparative sample C3 was equal to 
about 40.2 |im. The comparative sample C3 was con- 
cluded to be acceptable in filtration efficiency and pres- 
sure loss. The comparative sample C3 was concluded 
to be unacceptable in heat resisting property. Thus, the 
comparative sample C3 was found to be ineligible by 
synthetic judgment. 

[0095] The measured thermal expansion coefficient 
of the comparative sample C4 wais equal to 0.28 x 10~^/ 
'^C. The measured porosity of the comparative sample 
C4 was equal to 52.0%. The measured mean pore di- 
ameter of the comparative sample C4 was equal to 
about 19.4 ^m. The comparative sample C4 was con- 
cluded to be acceptable in heat resisting property and 
filtration efficiency. The comparative sample C4 was 
concluded to be unacceptable in pressure loss. Thus, 
the comparative; sample C4 was found to be ineligible 
by synthetic judgment. 

[0096] The measured thermal expansion coefficient 
of the comparative sample C5 was equal to 0.29 x 10"^/ 
°C. The measured porosity of the comparative sample 
C5 was equal to 67.1%. The measured mean pore di- 
ameter of the comparative sample C5 was equal to 
about 52.0 ^im. The comparative sample C5 was con- 
cluded to be acceptable in heat resisting property and 
pressure loss. The comparative sample C5 was con- 
cluded to be unacceptable in filtration efficiency. Thus, 
the comparative sample C5 was found to be ineligible 
by synthetic judgment. 

[0097] Regarding the samples E1-E10 and the com- 
parative samples C1-C5, Table 3 lists the thermal ex- 
pansion coefficients, the porosities, the mean pore di- 
ameters, the results of judgment as to the head resisting 
properties, the results of the judgment as to the filtration 
efficiency, the results of judgment as to the pressure 
losses, and the results of the synthetic judgment. 
[0098] It is thought that since the comparative sample 
CI uses talc having a high Fe203 content, the porosity 
and the mean pore diameter thereof are small. It is 
thought that the small porosity and the small mean pore 
diameter cause a high pressure loss provided by the 
comparative sample CI . ' 

[0099] It is thought that since the comparative sample 
C2 uses more than 20 weight% kaolin and alumina as 
raw materials, the porosity and the mean pore diameter 
thereof are small. It is thought that the small porosity 
and the small mean pore diameter cause a high pres- 
sure loss provided by the comparative sample C2. 
[0100] It is thought that since the comparative sample 
C3 uses fused silica having a large mean grain diameter 
(about 150 ^im), the mean pore diameter and the ther- 
mal expansion coefficient thereof are great. It is thought 
that the great mean pore diameter and the great themnal 
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expansion coefficient cause a poor heat resisting prop- 
erty of the comparative sample C3. 
[0101] It is thought that since blowing agent and car- 
bon (additive materials) used for the comparative sam- 
ple C4 are small in weight% (3.2 weight%) relative to 5 
the raw materials, the mean pore diameter thereof is 
small. It is thought that the small mean pore diameter 
causes a high pressure loss provided by the compara- 
tive sample C4. 

[0102] It is thought that since blowing agent and car- io 
bon (additive materials) used for the comparative sam- 
ple C5 are great in weight% (55 weight%) relative to the 
raw materials, the mean pore diameter thereof is large. 
It is thought that the large mean pore diameter causes 
a low filtration efficiency of the comparative sample C5. is 
[0103] Fig. 5 shows the results of porosimeter-based 
measurement of cumulative pore volumes relative to 
pore diameter in the inventive sample El and the com- 
parative sample C2. It is shown in Fig. 5 that the cumu- 
lative pore volume in the inventive sample El is remark- 20 
ably greater than that in the comparative sample C2. Ac- 
cordingly, it is clear that the porosity of the inventive 
sample El is higher than that of the comparative sample 
C2. 

[0104] Fig. 6 shows pressure losses provided by the 25 
inventive sample E1 and the comparative sample C2 re- 
spectively. It is shown in Fig. 6 that the pressure loss 
provided by the inventive sample El is smaller than that 
by the comparative sample C2 by about 30%. 



Claims 

1. A honeycomb structural body of cordierite , the 
cordierite having a chemical composition including 35 
45-55% Si02. 33-42% AI2O3, and 12-18% MgO by 
weight, the honeycomb structural body having a 
thermal expansion coefficient equal to or less than 
0.3 X 10 -6/oc from 25°C to 800°C, the honeycomb 
structural body having a porosity of 55-80%. the 40 
honeycomb structural body having a mean pore di- 
ameter of 25-40 p.m, the honeycomb structural body 
including partition walls, wherein pores at surfaces 
of the partition walls include small pores having di- 
ameters of 5-40 ^m and large pores having diame- 45 
ters of 40-100 ^m, and wherein the number of the 
small pores equals five to forty times that of the 
large pores, being made by a method comprising 
the steps of: 

50 

Preparing talc containing 0.1 - 0.6% Fe203 and 
0.35% or less (CaO + Na20 + KjO) by weight; 
preparing aluminum hydroxide containing 
small grains having diameters of 0.5 - 3 jim and 
large grains having diameters of 5-15 ^m, the 55 
small grains and large grains occupying 50 - 
100% of all grains, wherein the ratio in weight% 
of the large grains to the small grains is in the 



range of 5/95 to 50/50 ; 

preparing fused silica containing 0.01% or less 
(Na20 + K2O) by weight, and having a mean 
grain diameter of 30-100 ^m; 
using the talc, the aluminum hydroxide, and the 
fused silica as at least part of raw materials, ka- 
olin and alumina being also part of the raw ma- 
terials, the kaolin plus the alumina being less 
than 20% by weight and mixing said raw mate- 
rials into a first mixture; • 
adding at least one of organic blowing agent 
and combustible substance to the first mixture, 
the organic blowing agent starting to foam at 
100°C or lower, the combustible substance 
starting to burn at lower than a sintering tem- 
perature, wherein the amount of said added 
one of the organic blowing agent and the com- 
bustible substance is equal to 5-50 welght% 
with respect to the raw materials; 
kneading and mixing the first mixture and said 
at least one of the organic blowing agent and 
combustible substance into a second mixture; 
making the second mixture into a honeycomb 
shape; and sintering the second mixture in the 
honeycomb shape. 

2. A honeycomb structural body as recited in claim 1 , 
wherein the porosity is in the range of 62-75%. 

3. A honeycomb structural body as recited in claim 1 
and/or claim 2, being made by using the talc, the 
aluminum hydroxide, and the fused silica as at least 
80% of raw materials. 

4. A method of manufacturing a honeycomb structural 
body of cordierite, the cordierite having a chemical 
composition including 45-55% Si02, 33-42% AI2O3, 
and 12-18% MgO by weight, the honeycomb struc- 
tural body having a thermal exspansion coefficient 
equal to or less than 0.3 x 10-6/°C from 25°C to 
800°C, the honeycomb structural body having a po- 
rosity of 55-80%, the honeycomb structural body 
having a mean pore diameter of 25-40 ^m, the hon- 
eycomb structural body including partition walls, 
wherein pores at surfaces of the partition walls in- 
clude small pores having diameters of 5-40 |im and 
large pores having diameters of 40-100 ^m, and 
wherein the number of the small pores equals five 
to forty times that of the large pores, the method 
comprising the steps of: 

Preparing talc containing 0.1 r 0.6% Fe203 and 
0.35% or less (CaO + Na20 + K2O) by weight; 
preparing aluminum hydroxide containing 
small grains having diameters of 0.5 - 3 ^m and 
large grains having diameters of 5-15 ^m, the 
small grains and the large grains occupying 50 
- 100% of all grains, wherein the ratio in 
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weight% of the large grains to the small grains 
is in the range of 5/95 to 50/50 ; 
preparing fused silica containing 0.01% or less 
(Na20 + KjO) by weight, and having a mean 
grain diameter of 30 - 1 00 ^m; 5 
using the talc, the aluminum hydroxide, and the 
fused silica as at least part of raw materials, ka- 
olin and alumina being also part of the raw ma- 
terials, the kaolin plus the alumina being less 
than 20% by weight and mixing said raw mate- 10 
rials into a first mixture; 
adding at least one of organic blowing agent 
and combustible substance to the first mixture, 
the organic blowing agent starting to foam at 
100°C or lower, the combustible substance is 
starting to burn at lower than a sintering tem- 
perature, wherein the amount of said added 
one of the organic blowing agent and the com- 
bustible substance is equal to 5-50 weight% 
with respect to the raw materials; 20 
kneading and mixing the first mixture and said 
at least one of the organic blowing agent and 
combustible substance into a second mixture; 
making the second mixture into a honeycomb 
shape; and sintering the second mixture in the 25 
honeycomb shape. 

5. A method as recited In clairn 4, wherein the raw ma- 
terials contain 0.7% or less Fe203 by weight. 

30 

6. A method as recited in claim 4 or claim 5, wherein 
the combustible substance includes carbon. 

7. A method as recited in any of claims 4 to 6, wherein 

the porosity is in the range of 62-75%. 35 

8. A method as recited in any of claims 4 to 7, further 
comprising the step of drying the second mixture in 
the honeycomb shape. 

40 

9. A method as recited in any of claims 4 to 8, wherein 
the talc, the aluminum hydroxide, and the fused sil- 
ica is used as at least 80% of raw materials. 



Patentanspriiche 

1 . WabenstrukturkSrper aus Cordlerit, wobei der Cor- 

dierit eine chemische Zusammensetzung besitzt, 
welche 45-55 Gew.-% an Si02, 33-42 Gew.-% an 50 
AI2O3 und 12-18 Gew.-% an MgO einschliefit, der 
Wabenstrukturkorper einen thermischen Ausdeh- 
nungskoeffizienten besitzt, der von 25'' C bis 800® C 
gleich oder kleiner als 0,3x1 0'®/°C ist, der Waben- 
strukturkorper eine Porositat von 55-80% besitzt, 55 
der Wabenstrukturkorper einen mittleren Poren- 
durchmesser von 25-40 ^m besitzt, der Waben- 
strukturkorper Trennwande einschllefit, wobei Po- 



ren auf Oberflachen der Trennwande kleine Poren 
mit Durchmessern von 5-40 |im und groBe Poren 
mit Durchmessern von 40-100 ^im einschlielit, und 
wobei die Anzahl der klelnen Poren gleich funf bis 
vierzig mal die der grolien Poren ist, der hergestellt 
wird mittels eines Verfahrens, welches die folgen- 
den Schritte umfaf^t: 

Herstellen von Talk, der 0,1-0,6 Gew.-% an 
Fe203 und 0,35 Gew.-% oder weniger an (CaO 
+ Na20 + K2O) enthait; 

Herstellen von Aluminumhydroxid, welches 
kleine Korner mit Durchmessern von 0,5-3 ^im 
und grofie Korner mit Durchmessern von 5-15 
|xm enthait, wobei die kleinen Korner und gro- 
(ien Korner 50-100% aller Korner ausmachen, 
wobei das Verhaitnrs der grolien Komerzu den 
kleinen Kornern in Gew.-% im Bereich von 5/95 
bis 50/50 liegt; 

Herstellen von Quarzgut, welches 0,01 Gew.- 
% Oder weniger an (Na20 + K2O) enthait und 
einen mittleren Komdurchmesser von 30-100 

^m besitzt; 

Verwenden des Tatks^des Aluminiumhydroxids 
und des Quarzguts als zumindest einen Teil der 
Rohmaterialien, wobei Kaolin und Aluminium- 
oxid ebenfalls ein Teil der Rohmaterialien sind, 
wobei das Kaolin plus das Aluminiumoxid we- 
niger als 20 Gew.-% ausmachen, und Mischen 
der Rohmaterialien zu einer ersten Mischung; 

Zugeben von mindestens einer Substanz, von 
einem organischen Treibmittel und einer 
brennbaren Substanz, zu der ersten Mischung, 
wobei das organische Treibmittel bei lOO^'C 
oder weniger zum Schaumen beginnt, die 
brennbare Substanz unterhalb einer Sinterteni- 
peratur zu Brennen beginnt, wobei die Menge 
der zugegebenen Substanz, von dem organi- 
schen Treibmittel und der brennbaren Sub- 
stanz, gleich 5-50 Gew.-% bezogen auf die 
Rohmaterialien betragt; 

Kneten und Mischen der ersten Mischung und 
der mindestens einen Substanz, von dem or- 
ganischen Treibmittel und der brennbaren Sub- 
stanz, zu einer zweiten Mischung; 

Bringen der zweiten Mischung in eine Waben- 
gestalt; und Srntern der zweiten Mischung in 
der Wabengestalt. 

2. Wabenstrukturkorper nach Anspruch 1 , wobei die 
Porositat im Bereich von 62-75% liegt. 
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3. Wabenstmkturkdrper nach Anspruch 1 und/oder 
Anspruch 2, der hergestellt ist unter Verwendung 
des Talks, des Aluminiumhydroxids und des Quarz- 
guts als mindestens 80% der Rohmaterialien. 

5 

4. Verfahren zur Herstellung eines Wabenstrukturkdr- 
pers aus Cordierit, wobei der Cordierit eine cheml- 
sche Zusammensetzung besitzt, welche 45-55 
Gew.-% an SiOs. 33-42 Gew.-% an AI2O3 und 1 2-1 8 
Gew.-% an MgO einschllelit, der Wabenstruktur- 10 
korper einen thermischen AusdehnungskoefTizien- 
ten besitzt, der von 25°C bis SOO'^C gleich Oder klei- 
ner als 0,3 x 10-®/°C ist, der Wabenstrukturkorper 
eine Porositat von 55-80% besitzt, der Wabenstruk- 
turkorper einen mittleren Porendurchmesser von is 
25-40 besitzt, der Wabenstrukturkdrper Trenn- 
wande einschlielit, wobei Poren auf Oberflachen 
der Trennwande kleine Poren mit Durchmessern 
von 5-40 \Lrr\ und grolie Poren mit Durclimessern 
von 40-100 \im einschlieflt, und wobei die Anzahl 20 
der kleinen Poren gleich funf bis vierzig mal die der 
grollen Poren ist, wobei das Verfahrens die folgen- 
den Schritte umfa&t: 

Herstellen von Talk, der 0,1-0,6 Gew.-% an 25 
Fe203 und 0,35 Gew.-% oderwenigeran (CaO 
+ Na20 + K2O) enthalt; 

Herstellen von Aluminumhydroxid, welches 
kleine KGmer mit Durchmessern von 0,5-3 ^im 30 
und grofte Korner mit Durchmessern von 5-15 
^m enthalt, wobei die kleinen Korner und die 
grofien Korner 50-100% aller Korner ausma- 
chen, wobei das Verhaltnis der groRen Korner 
zu den kleinen Kornern in Gew.-% im Bereich 35 
von 5/95 bis 50/50 liegt; 

Herstellen von Quarzgut, welches 0,01 Gew.- 
% Oder weniger an (Na20 + KgO) enthalt und 
einen mittleren. Korndurchmesser von 30-100 40 
\im besitzt; 

Venvenden des Talks, des Aluminiumhydroxids 
und des Quarzguts als zumindest einen Teil der 
Rohmaterialien, wobei Kaolin und Aluminium- 45 
oxid ebenfalls ein Teil der Rohmaterialien sind, 
wobei das Kaolin plus das Aluminiumoxid we- 
niger als 20 Gew.-% ausmachen, und Mischen 
der Rohmaterialien zu einer ersten Mischung; 

50 

Zugeben von mindestens einer Substanz, von 
einem organischen Treibmittel und einer 
brennbaren Substanz, zu der ersten Mischung, 
wobei das organische Treibmittel bei 100°C 
Oder weniger zum Schdumen beginnt. die 55 
brennbare Substanz unterhalb einer Sintertem- 
peratur zu Brennen beginnt, wobei die Menge 
der zugegebenen Substanz, von dem organi- 



schen Treibmittel und der brennbaren Sub- 
stanz, gleich 5-50 Gew.-% bezogen auf die 
Rohmaterialien betragt; 

Kneten und Mischen der ersten Mischung und 
der mindestens einen Substanz. von dem or- 
ganischen Treibmittel und der brennbaren Sub- 
stanz, zu einer zweiten Mischung; 

Bringen der zweiten Mischung in eine Waben- . 
gestatt; und Sintern der zweiten Mischung in 
der Wabengestalt. 

5. Verfahren nach Anspruch 4, wobei die Rohmateria- 
lien 0,7 Gew.-% oderwenigeran Fe203 enthalten. 

6. Verfahren nach Anspruch 4 oder Anspruch 5, wobei 
die brennbare Substanz Kohlenstoff einschliedt. 

7. . Verfahren nach einem der Anspruche 4 bis 6, wobei 
die Porositat Im Bereich von 62-75% liegt. 

8. Verfahren nach einem der Anspruche 4 bis 7, wel- 
ches ferner den Schritt des Trocknens der zweiten 
Mischung in der Wabengestalt umfaflt. 

9. Verfahren nach einem der Anspruche 4 bis 8, wobei 
der Talk, das Aluminiumhydroxid und das Quarzgut 
als mindestens 80% der Rohmaterialien venvendet 
werden. 



Revendications 

1 . Element de structure en nids d'abeilles de cordi^ri- 
te, la cordi6rite presentant una composition chimi- 
que comprenant, en poids, 45 a 55 % de Si02, 33 
a 42 % de AI2O3 et 1 2 a 1 8 % de MgO, I'element de 
structure en nids d'abeilles presentant un coeffi- 
cient de dilatation thermique inf^rieur ou 6gal d 0,3 
X 1 0-6/°C de 25 °C ^ 800 °C, I'element de structure 
en nids d'abeilles presentant une porosite de 55 a 
80 %. I'element de structure en nids d'abeilles pre- 
sentant un diametre de pores moyen de 25 a 40 ^m, 
r6l6ment de structure en nids d'abeilles comportant 
des parois de separation, ou les pores aux surfaces 
des parois de separation comprennent des petits 
pores ayant des diametres de 5 a 40 \im et des 
grands pores ayant des diametres de 4 a 100 \irr\, 
et ou le nombre des petits pores est 6gal a 5 d 40 
fois celui des grands pores, qui est prepare par un 
procede comprenant les etapes consistent a : 

preparer du talc contenant, en poids, 0,1 a 0,6 
% de Fe203 et 0,35 % ou moins de (CaO + 
Na20 + K2O) ; 

preparer de I'hydroxyde d'atuminium contenant 
des petits grains ayant des diam6tres de 0,5 a 
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3 \im et des grands grains ayant des diametres 
de 5 a 15 ^m, les petits gains et les grands 
grains representant de 5 a 100 % de tous les 
grains, le rapport en pourcentage en poids des 
grands grains aux petits grains 6tant dans la 5 
gamma de 5/95 a 50/50 ; 
preparer de la silice fondue contenant, en 
poids, 0,01 % ou moins de (Na20 + K2O), et 
pr^sentant un dtametre de grains moyen de 30 
alOO^im; ^0 
utiliser le talc, Thydroxyde d'aluminium et la si- 
nce fondue au moins en tant que partie des ma- 
tieres premieres, du kaolin et de I'alumine fai- 
sant egalement partie des matieres premieres, 
le kaolin et I'alumine combines representant 15 
moins de 20 % en poids et melanger lesdites 
matieres premieres pour former un premier 
melange ; 

ajouter au moins un §l6ment choisi dans le 
groupe constitue par un agent d'expansion or- 20 
ganique et une substance combustible au pre- 
mier melange, I'agent d'expansion organique 
commengant a effectuer {'expansion d 100 ''C 
ou moins. la substance combustible commen- 
gant a bruler a une temperature inferieure a la 25 
temperature de frittage, la quantity dudit 6!^- 
ment ajoute choisi dans le groupe constltu6 par 
I'agent d'expansion organique et la substance 
combustible 6tant de 5 a 50 % en poids par rap- 
port aux matieres premieres ; 30 
malaxer et melanger le premier melange et ledit 
6l6ment, au moins au nombre d'un, choisi dans 
le groupe constitue par I'agent d'expansion or- 
ganique et la substance combustible pour for- 
mer un second melange ; . 35 
mettre le second melange sous une forme en 
nids d'abeilles ; et fritter le second melange 
sous la forme en nids d'abeilles. 

2. Element de structure en nids d'abeilles selon la re- ^0 
vendication 1 , dans lequel la porosity est dans la 
gamme de 62 a 75 %. 

3. Element de structure en nids d'abeilles selon la re- 
vendication 1 et/ou la revendication 2, que Ton pre- 45 
pare en utilisant le talc. I'hydroxyde d'aluminium et 

la silice fondue en une quantity representant au 
moins 80 % des matieres premieres. 

4. Precede de fabrication d'un element destnjcture en 50 
nids d'abeilles de cordierite, la cordi^rite pr^sentant 
une composition chimique comprenant, en poids, 

45 a 55 % de Si02. 33 a 42 % de AI2O3 et 12 a 18 
% de MgO, Telement de structure en nids d'abeilles 
presentant un coefficient de dilatation thermique in- 55 
ferieur ou egal d 0.3 x 10-6/°C de 25 °C a 800 °C, 
■'Pigment de structure en nids d'abeilles presentant 
une porosit6 de 55 d 80 %. r§l6ment de structure 



en nids d'abeilles presentant un diametre de pores 
moyen de 25 a 40 jim, I'element de structure en nids 
d'abeilles comportant des parois de separation, ou 
les pores aux surfaces des parois de separation 
comprennent des petits pores ayant des diametres 
de 5 ^ 40 jim et des grands pores ayant des diame- 
tres de 4 a 1 00 |xm, et ou le nombre des petits pores 
est egal d 5 a 40 fois celui des grands pores, le pro- 
cede comprenant les etapes consistant a : 

preparer du talc contenant, en poids, 0,1 a 0,6 
% de Fe203 et 0.35 % ou moins de (CaO + 
NajO + K2O) ; 

preparer de I'hydroxyde d'aluminium contenant 
des petits grains ayant des diametres de 0.5 a 
3 |im et des grands grains ayant des diametres 
de 5 a 15 \im, les petits gains et les grands 
grains representant de 5 d 100 % de tous les 
grains, le rapport en pourcentage en poids des 
grands grains aux petits grains etant dans la 
gamme de 5/95 a 50/50 ; 
preparer de la silice fondue contenant, en 
poids, 0,01 % ou moins de (Na20 + K2O). et 
presentant un diametre de grains moyen de 30 
a 100 nm ; 

utiliser le talc, I'hydroxyde d'aluminium et la si- 
lice fondue au moins en tant que partie des ma- 
tieres premieres, du kaolin et de I'alumine fai- 
sant egalement partie des matieres premieres, 
le kaolin et I'alumine combines representant 
moins de 20 % en poids et melanger lesdites 
matieres premieres pour former un premier 
melange ; 

ajouter au moins un element choisi dans le 
groupe constitue par un agent d'expansion or- 
ganique et une substance combustible au pre- 
mier melange. I'agent d'expansion organique 
commengant a effectuer I'expansion e 100 **C 
ou moins, la substance combustible commen- 
gant a bruler a une temperature inferieure a la 
temperature de frittage. la quantite dudit ele- 
ment ajoute choisi dans le groupe constitue par 
I'agent d'expansion organique et la substance 
combustible etant de 5 a 50 % en poids par rap- 
port aux matieres premieres ; 
malaxer et melanger le premier melange et ledit 
element, au moins au nombre d'un. choisi dans 
le groupe constitue par I'agent d'expansion or- 
ganique et la substance combustible pour for- 
mer un second melange ; 
mettre le second melange sous une forme en 
nids d'abeilles ; et fritter le second melange 
sous la forme en nids d'abeilles. 

5. Procede selon la revendication 4, dans lequel les 
matieres premieres contiennent 0.7 % en poids ou 
moins de Fe203. 
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6. Proced6 selon la revendication 4 ou la revendica- 
tion 5, dans lequel la substance combustible englo- 
be du carbone. 

7. Proc§d6 selon Tune quelconquedesrevendications 5 
4 a 6, dans lequel la porosite est dans la gamme de 

62 d 75 %. 

8. Proc6d6 selon Tune quelconque des revendications 
4^7, comprenant en outre I'dtape consistant a se- 10 
Cher le second melange sous la forme en nids 
d'abellles. 

9. Proc6d6 selon Tune quelconque des revendications 

4 d 8, dans lequel on utilise le talc. I'hydroxyde d'alu- is 
minium et (a silice fondue en une quantite represen- 
tant au moins 80 % des matieres premieres. 
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TABLE 1 



SAMPLE 
NO. 


CORDIERITE RAW MATERIALS (WEIGHT %) 


WEIGHT % TO 
RAW MATERIALS 


TALC 


FUSED 
SILICA 


1 1 iiif 1 mi til 
ALUMINUM 

HYDROXIDE 

SMALL . LARGE 

GRAIN - GRAIN 


ALUMINA 


KAOLIN 


BLOWING 
AGENT 


CARBON 


w ■ 


TALC A 
38% 


SILICA A 
18% 


50 : 50 
44% 






ov 




E2 


TALC A 
38% 


SILICA A 
18% 


95 : 5 
44% 






f 


t 

T 


CO 


T 


t 


30 : 70 
44% 






t 

T 


T 




1 


T 


5 : 95 
44% 






T 


T 


u9 


t 

T 


t 

T 


t 

T 






oX 


20% 


Ffi 

1.0 


1 


SILICA B 
18% 


t 

1 






1 yjA> 






T 


SILICA C 
18% 


50 : 50 
44% 




,11., 


2% 


20% 


E8 


T 


T 


T 


— 


' — 


5% 


T 


Eg 


T 


t 


30 : 70 
44% 


— 


— 


2% 


T 


ElO 


T 


t 


5 : 95 
44% 


— 


— 


T 


T 


CI 


TALC B 
39.9% 


SILICA A 
18% 


50 : 50 
42-. 1% 






2% 


20% 


C2 


TALC A 
41.6% 


SILICA A 
13.7% 


ALUMINUM 
HYDROXIDE B 
. 24. 5% 


ALUMINA 
10.1% 


KAOLIN 
10.1% 


2% 


20% 


C3 


TALC A 
38% 


SILICA D 
18% 


50 : 50 
44% 






2% 


20% 


C4 


f 


SILICA C 
18% 


50 : 50 
44% 






0. 2% 


3% 


C5 


T 


T 


50 : 50 
44% 






15% 


40% 
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